BACKGROUND: This article describes a school-wide sexually transmitted infection (STI) screening to identify adolescent
A dolescents carry significant disease burden from sexually transmitted infections (STIs), in particular Chlamydia trachomatis (chlamydia) and Neisseria gonorrhoeae (gonorrhea), 1 ,2 yet they are the least likely to have access to primary care services and few receive comprehensive health counseling and screening services from their primary care providers, including assessment of sexual risk behaviors and STIs. [3] [4] [5] [6] The Centers for Disease Control and Prevention (CDC) estimates that although 15-to 24-year-olds represent only 25% of the sexually experienced population, they account for nearly half of all new STI diagnoses. and gonorrhea are substantially underreported due to the asymptomatic nature of these diseases.
Although chlamydia and gonorrhea are easily detected and treated, recommended annual screening remains underutilized. 7 Given the asymptomatic nature of chlamydia, its high prevalence, and serious and potentially long-term sequelae in women, screening adolescent women for chlamydia has been stressed by the US Preventive Services Task Force. 9 Annual screening for chlamydia is recommended for all sexually active women ≤ 25 years old, with screening at more frequent intervals based on individual sexual risk. 9 There continues to be controversy over the value of routine STI screening for adolescent males. Some question whether screening young men is a cost effective, efficient approach to reducing morbidity from STIs, 9, 10 others propose this is another way to decrease and prevent negative sequelae in asymptomatic women and men and improve adolescent health. 11, 12 Routine screening for sexually active adolescent males is not recommended unless in a clinic where there is a high prevalence of STIs. 9 Regardless of this controversy, there is agreement that STIs in adolescents are a major public health concern.
1,2,8 Untreated, these STIs can lead to severe health consequences including pelvic inflammatory disease, ectopic pregnancy, increased likelihood of HIV infection if exposed, epididymitis, urethritis, sterility, and infertility. 8 These health issues and their concomitant psychological consequences place a large economic toll on the United States. The CDC estimates that $15.4 billion were spent on costs associated with treated and untreated STIs in 2009.
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Current American Academy of Pediatrics recommendations for well adolescent health care include assessment of and preventive health education for risky sexual behaviors with subsequent screening for STIs during well child exams. 3 However, research shows that when adolescents see primary care providers, little time is spent on preventive care and few adolescents are asked specifically about their confidential risk behaviors, including risks for STIs. 5, 14 Some of the key risk factors that should be assessed include number of sexual partners, use of condoms, and exposure to STIs. These are also standard research and CDC reporting measures used to describe high-risk sexual behaviors.
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When screening is conducted, it has been noted that there is often overscreening of older women whereas too few young women are being screened. 16 Differential screening based on race/ethnicity, age, insurance status, and sexual health history is also a concern as this may lead to higher reported rates in specific populations and underreporting in other groups. 17 Other missed opportunities for screening may be due to provider perceptions of risk status or incomplete history provided by patients. A study of the association between self-report of abstinence and STIs in young adults found a discrepancy between young adults' self-reported sexual behaviors and positive STI status, with a significant number of adolescents who reported sexual abstinence also testing positive for STIs and/or pregnancy. 18 This further supports the need for routine STI screening for adolescents/young adults.
School-Based Health Centers (SBHCs) have been identified as a place where STI screening, education, and treatment can be offered to adolescents in a comfortable, confidential, and efficient setting. Research has demonstrated that school-based screenings are effective at identifying adolescents positive for chlamydia and gonorrhea, and that the prevalence of STIs in the high school student population is high enough to justify school-based screening for chlamydia. 6, 8, 9, 19 This type of screening captures adolescents who would not have made an appointment or driven to a health care clinic to screen for STIs, and, in addition, identifies those without symptoms who otherwise would not have tested or believed they were susceptible. A criticism of school-based screenings is that many are ''wall-to-wall'' screening of large groups of adolescents during a limited time period, which addresses some of the issues but does not take full advantage of schoolbased resources. 19 Also, a lack of routine screening during scheduled visits was identified as a missed opportunity for early detection of STIs. 20 Furthermore, the primary focus of many programs is on screening of young women. While this is an important focus, the addition of screening young men has been identified as an important consideration to reduce morbidity for both young women and young men. 8, 12 Researchers emphasize the need for SBHCs to maximize their opportunities to educate, screen, and treat adolescents to address health risks and improve health. 20, 21 In response to these important issues, an on-site SBHC in Michigan offered biannual chlamydia and gonorrhea screening events to all students in a public alternative high school who were present in school on the day of the event. The screening events were an expansion of health promotion services offered on a regular basis through the on-site SBHC and were supported by the administration and faculty of the school. These events provided health education to alert adolescents to their potential sexual health risks; gathered data on the sexual behaviors of the adolescents; offered urine screening for chlamydia and gonorrhea; and provided treatment and safer sex planning for those adolescents with positive screens. The purpose of this study was to describe the high-risk sexual behaviors and the history and incidence of previous STI's within this adolescent population; determine the presence of chlamydia and gonorrhea in this sample; and examine the relationships between high-risk sexual behaviors and testing positive for chlamydia and gonorrhea.
METHODS

Participants
Data were gathered from 8 school-wide screening events conducted biannually at the alternative high school from fall 2005 through spring 2009. A total of 869 adolescents between ages 14 and 20 participated in the school-wide chlamydia and gonorrhea screening event by attending an education session and completing a sexual health questionnaire. A maximum of 148 adolescents participated in each event. Of the total subjects, 752 (86.54%) identified themselves as sexually active and 521 (69%) of the sexually active subjects consented to urine chlamydia and gonorrhea screening. The primary reason for declining testing was having been tested for an STI within the past 6 months (69%, N = 156).
The mean age of adolescents consenting to the urine screening (N = 521) who responded to age (N = 509) was 17.07 years (range 14-20 years). Of the adolescents responding to race and gender, the majority identified as white 22.98% (N = 111), or African American 59.63% (N = 288) and 55.51% (N = 282) were females (Table 1) 
Procedure
All adolescents present at the alternative high school on the day of the screening event received an in-depth educational presentation which included a discussion of the risks, susceptibility, transmission, symptoms, treatment, and prevention of chlamydia and gonorrhea. This was integrated into the school day as part of their health curriculum. Adolescents then completed a confidential sexual health questionnaire assessing sexual risk behaviors and received additional information about STIs. All adolescents were offered the opportunity for confidential urine screening to determine the presence of chlamydia and gonorrhea. Questionnaire completion and urine screening were conducted on an individual basis outside of the classroom during the event day. All students participated so that it was not possible for other adolescents or school staff to know who chose to be screened maintaining confidentiality. When results were received, those testing positive were then contacted through typical clinic processes by the SBHC health professionals for treatment and follow-up.
Instruments
For the purposes of data analysis, key variables of the confidential adolescent sexual health questionnaire were consolidated to reflect the indicators of ''high-risk behaviors'' identified by the CDC (number of sexual partners; condom use; sexual intercourse with in the last 3 months) and used in this study. Sexual intercourse was defined as vaginal, oral, or anal intercourse. Number of sexual partners was defined as having ≥4 or <4 sexual partners. Condom use was defined as no condom use with last intercourse or reported condom use with last intercourse. Sexual intercourse in last 3 months was defined as reported sexual intercourse within the last 3 months or no reported sexual intercourse within the last 3 months. Adolescents were also asked whether they ever had an STI in the past. A positive response was defined as ''lifetime history of STI'' for this study. Adolescents whose urine collected at the time of study was positive for chlamydia and/or gonorrhea, were classified as ''event screening positive'' for this study. Positivity was calculated using the method described by the CDC 13 by dividing the number testing positive for chlamydia and/or gonorrhea (numerator) by the total number tested (denominator) and is expressed as a percentage. Both lifetime history of STI and event screening positive at the time of study were analyzed against each of the 3 identified high-risk sexual behaviors.
Data Analysis
Descriptive statistics, including means and frequency distributions, were used to identify the percentages of adolescents exhibiting high-risk sexual behaviors. Bivariate analyses were used to examine the relationship between the occurrence of lifetime history of STI and event screening positive and the high-risk sexual behaviors of number of sexual partners, condom use, and having sexual intercourse within last 3 months. Chi-square tests were employed to examine differences between these variables and gender and race/ethnic groups.
RESULTS
Eight hundred and sixty-nine adolescents participated in this study. Of those adolescents, 86.54% (N = 752) indicated they had sexual intercourse at least once in their lifetime. Of those adolescents responding to STI history questions, 6.94% (51/735) reported a history of chlamydia, 2.18%, (16/735) reported a history of gonorrhea, and 7.76% (56/735) reported other STIs (syphilis, herpes, trichomoniasis, or multiple STIs); 45.05%, (351/779) of adolescents indicated they had sexual intercourse with ≥ 4 partners; 83.13% (616/741) stated that they had sexual intercourse within the 3 months prior to screening event, and 36.02%, (264/733) adolescents reported not using a condom the last time of sexual intercourse.
Of those who identified as sexually active, 69.28% (N = 521) consented to urine chlamydia and gonorrhea screening. Of these, 46 tested positive for chlamydia and/or gonorrhea giving a positivity of 8.8% (46/521). The average age of the adolescents screened was 17.07 years, (range: 14-20 years, median = 17). Of the 226 males who were screened for chlamydia and gonorrhea, 10 (1.9%) tested positive. Of the 282 females who were screened for chlamydia and gonorrhea, 36 (6.9%) tested positive. Of the adolescents testing positive for an STI who indicated their race (N = 42), 4.76% (2) were white, 73.81% (31) were African American, 4.76% (2) were Hispanic, and 16.67% (7) indicated other (Table 1) . When the number of adolescents who tested positive for the first time for an STI during this screening were combined with adolescents who indicated a prior history of chlamydia and/or gonorrhea, an overall total of 18.8% (163/869) were found to have had an STI in their lifetime. The screening event positives and lifetime history of STIs were each compared through statistical analyses to determine if there were associations with the identified high-risk sexual behaviors.
To determine the relationship between number of sexual partners and event screening positivity of STI or lifetime history of STI, chi-square test was performed. When the lower risk subjects (<4 sexual partners) were compared with the higher risk (≥4 sexual partners), no significant difference (p = .69) was found in event screening positivity of STI. However, when lifetime history of STI was examined, there was a statistically significant difference (p = .0023). In this study, having ≥ 4 sexual partners was correlated with having a lifetime history of STI's, but not with event screening positivity of STI (Tables 2 and 3) .
A chi-square test was performed to determine the relationship between condom use at last intercourse and event screening positivity of STI or lifetime history of STI. When the lower risk subjects (use of condom at last intercourse) were compared with the higher risk (no use of condom at last intercourse), no significant association (p = .63) was found in event screening positivity of STI. However, when lifetime history of STI was examined, there was a statistically significant difference (p = .03). In this study, not using a condom at last sexual intercourse was correlated with having a lifetime history of STIs, but not with event screening positivity of STI (Tables 2 and 3) . A chi-square test was performed to determine the relationship between sexual intercourse and event screening positivity of STI or lifetime history of STI. When the lower risk subjects (no intercourse in last 3 months) were compared with the higher risk (reported intercourse in last 3 months), no association (p = .37) was found in event screening positivity of STI. However, when lifetime history of STI was examined, there was a statistically significant difference (p = .002). In this study, reported intercourse in the last 3 months was correlated with having a lifetime history of STIs, but not with event screening positivity of STI (Tables 2 and 3) .
Chi-square analysis was used to examine whether sex and ethnic/racial disparities described in the literature related to the incidence of chlamydia and gonorrhea existed in this sample. Results of the chi-square tests demonstrated that there was a significant gender difference (p = .001) in testing positive for chlamydia and/or gonorrhea. Females were more likely to have a positive test for chlamydia and/or gonorrhea than males. There was a weak significant association (p = .057) between having a positive test for chlamydia and/or gonorrhea at time of study and being African American.
DISCUSSION
This study provides an interesting snapshot of the sexual risk behaviors of adolescents in an alternative high school population. When compared with 2009 Michigan and CDC National Youth Risk Behavior Survey 22 statistics, a higher percentage of adolescents in this study, 86.5%, had ever had sex, than high school adolescents in Michigan (45%) or nationally (46%). While more than one half the study sample of adolescents (53.2%) had had ≥ 4 sex partners, in Michigan and nationwide, only 14% of high school adolescents reported they had ≥ 4 lifetime sex partners. Although this study sample exhibited more high-risk sexual behaviors than Michigan or national populations, more of these adolescents did use condoms (64%) than Michigan (61%) during last intercourse. Also, this combined sample of females' positivity for an STI (6.9%) was considerably lower than the positivity reported in the CDC's chlamydia profiles for 15-to 19-year-old Michigan women who tested in STD clinics (16.9%) and was the same as those screened in family planning clinics (6.9%).
This may provide support for effectiveness of the STI screening and educational awareness programs. Education about the risks for contracting chlamydia and/or gonorrhea and the possible sequelae was provided to a significant number of at risk adolescents biannually which may have raised awareness about the risks of STIs and impacted behaviors such as condom use and screening. During this study 69% (521/752) of the sexually active adolescents agreed to be screened, with 66% (282/430) of sexually active females screened. When those adolescents who declined screening because they had been tested within the past 6 months were included, 90% (677/752) of sexually active adolescents in this study had been screened for STIs. This surpasses the highest target set by Healthy People 2020's objective to screen 57.9% of sexually active females aged [16] [17] [18] [19] [20] 23 to reduce chlamydia rates among females.
Significant associations were found between each of the high-risk sexual risk behaviors (having ≥ 4 sexual partners, no condom use at last intercourse, and sexual activity within the past 3 months) and lifetime history of having an STI. This lends support to the need for discussion of sexual risk behaviors with adolescents, including the frequency of sexual activity, number of sexual partners, and use of condoms. However, only female gender was found to have a statistically significant association with the event screening positivity of STIs. These findings are consistent with other research on gender differences and STI positivity. 24 One explanation may be that many adolescent females have older sexual partners and older men are more likely to have an STI. In addition, women may be at greater risk of contracting an STI because they have difficulty in talking to their male partners about safer sex practices. 25 Furthermore, women's anatomy make them more susceptible to STIs. Regardless, these findings suggest that females should be targeted for specialized STI education, counseling, and testing.
One possible reason for lack of significant findings between the risk behaviors and positivity of a current STI may be due to the small sample size of adolescents who tested positive for an STI. The accuracy of the information students' provided on the sexual health questionnaire may also have been an issue. Another possibility for the lack of significance may be that some adolescents may have participated in the study on more than one occasion. It is hoped that adolescents who had previously participated in the screening program would have benefitted from the information provided, leading to a decrease in sexual risk behaviors, but this data was not collected. The alternative high school in this study has high student attrition rates. In response to this, new students are enrolled twice annually, therefore the number of adolescents involved in the study on more than 1 occasion is thought to be much lower than expected in a 3-year study with traditional high school students.
With respect to racial differences, this study only found a weakly significant relationship between race and testing positive for chlamydia and/or gonorrhea. This may be due to the small number of adolescents testing positive in this study. Environment may be a greater risk than race or ethnicity. According to the CDC, African American and Latino individuals may have a higher prevalence of STIs due to the lack of health care, poverty, and overall higher prevalence of disease in these populations. Other research proposes that racial differences are actually due to differential screening of these populations. 26 Providing education, screening, and care to all adolescents through SBHCs avoids the differential care observed in a variety of other healthcare settings, and focuses on the behaviors that need to be addressed to reduce STIs in the adolescent population.
IMPLICATIONS FOR SCHOOL HEALTH
School-Based Health Centers are in a prime position to lead school-wide STI screening efforts as many states allow adolescents to consent to STI screening and treatment confidentially, making a school-wide screening easier to accomplish. Even so, barriers to school-wide screenings exist. These include funding for staff and supplies, school and parental ''buy-in'' to the screening, consent requirements, student suspicion affecting numbers testing, and parent resistance. 27 This study provides an excellent example of the partnership that can occur between an on-site SBHC and the school staff and administration. By arranging to provide educational information during class time, all adolescents received information that could alert them to common STIs and their risks. In addition, all adolescents (present on the day of screening) were given individualized time to complete a sexual behavior questionnaire, received educational materials about STIs, and were offered the opportunity for confidential chlamydia and gonorrhea screening. This combined the benefit of mass screening with individualized attention to provide an effective and well-received program.
Nationally efforts are needed to increase adolescent access to sexual and reproductive health services to decrease the spread of STIs in the United States. 27 This study supports the need for in-depth assessment of high-risk sexual behaviors of adolescents in all settings in which they present for care to promote their health and reduce risks. It also provides an example of the role SBHCs can play in the national strategy to control chlamydia and gonorrhea in adolescents.
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